B R E V I O 


Museum of Cooiparaitive 


R A 

Zoology 


Ca:mbridge, ^Iass. March 9, 19(30 


Neaibek 120 


T^Y0 S]^E(MES OF TORTOISES IX 
XORTllERX SOFTir AMEKKYV 

Bv Ekxp:st E. \Villiams 

Tn 1825 Thomas Bell l)eautifully figured and clearly dis- 
ting-nislied two s]KH*ies of land tortoise from northern South 
America. IIis plates (latcn* reprodm-ed in Sowerhy and Rear) 
<>ive an excellent idea of most of the characters by which they 
are even now to be distin^nished. Vet 130 odd years later the 
two foians arc' still customarily synonymized, though occasional 
(not fnlly do(niment(Ml) sn«-g’estions tliat they may be distinct 
have been made (e.j^'., lmedei*walt, 192(3). 

I was first led into the study of this jiroblem when, during' my 
work on a fossil Onlian tortoise, I was struck l)y the variability 
of the position of the guhn*-huniei*al sulcus in relation to the 
entoplasti'on in Amei’ican ^luseum specimens of '^Tcsiudo dca- 
ticulafad' At that time (1950, p. 14) I published a mention of 
this remarkable (as I then thought) intraspecific variability. 
However, dni*ing my visits to Euro])ean museums during tenure 
of a (Juggenheim Fellowship in 1952-53, I became aware that 
two forms, each defined by several correlated characters, were 
being confused under the names 'Ulcniiculaia'' or iahnlaiad' 
used synonymously, l)nt 1 was not then sni’e whether snbs])ecies 
or species were involved. I have since examined all northern 
South American tortoises in the iMuseum of Comparative 
Zoology (MCZ). th(‘ American Museum of Xatural History 
(AiMX'H), the Chicago AMtural History ]\Iuseum (CXIOI), the 
Bhiladeli)hia A('ademy of X^atural Scieiu'cs (RAXS), and the 
Fnited States Xational iMuseum (FSXM), as well as those of 
the Dejairtamento de Zoologia (DZ), Sao Paulo, Bi*asil. It has 
become (‘vident that the two forms ai‘(^ in si'veral ])laces symi)atric 
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ur nearly so and that they are best interpreted as two s])(H‘i(*s 
— the same two speeies distinj^'nislied by Hell in 1820 . 

Th(‘ speei<‘s ai‘e not diffieidt to s(‘parate and ar(‘ not in any 
{^•(MiuiiK* sense sibling’s, (bespite soiiii‘ teiideney to overlapping 
variability. \dirial)ility tcmdin^* to ])roduee overlai)s in individ¬ 
ual (‘haraeters is ('haraet(‘ristie of all elosely I'tdated si)eeies of 
turtles — that is, of all foians whieh have not at some time l)een 
separated j^'emn'ieally. In this (‘as(‘ as in others of this sort, 
n'eoji’nition of sjx'eies is never tf) 1)(‘ made on any single snj^posed 
key eharai'ter bnt on tin' balaiu'e of eharaeters in the eharaetei' 
eomplex. If determination of sj^eeies is made on total ehai'aeters, 
no individual shonld be at all doubtful or diffienlt to place. 

I pres(‘nt ixdow in parallel eolnmns the diff(n*en(*es whieh s(‘eni 
to me useful in diaj^nosiii”’ the two s|)eeies. 


denticulate 

Adult (UjismI slie)l hrowii, m/arh 
iniiforiii or witli vaguely l)oini<led 
ligldor areolae juveni]('s nearly 
uniform yellow brown 

Prefrontal scales elongate 

Frontal scale usually broken up 

Juveniles with a liiiely d('ntieulat(‘ 
inargin 

(’onceiitrie grooving on carapace 
shields weak or absent 

Posterior angle of gular scutes well 
forward of the entoplastron 

Dorsal surface of each gular sente 
usually divided (=4 dorsal gulars) 

llnineral median sutur(‘ usually 
longer than femoral median suture 

Inguinal nairowly in eoutael with 
tkmioral on ventral i)!ane of plas¬ 
tron, i.e. inconsi)icuous in ventral 
view 


carhanaria 

Adult dorsal sluJl black, usually 
with small shar])ly boumh'd yiJlow 
areolae—juvimiles like adults black 
and yellow 

Prefrontal scales short 

Frontal scab* usually mitiia' 

Juveniles with a nearly smooth 
margin 

Poneentric grooving on carapaca* 
shields usually strong 

I’osterioi- angle of gular scutes en¬ 
croaching on the entoplastron 

Dorsal surface of each gular scute 
usually undivided dorsal gu 

lars) 

Femoral median sutun' usually 
longer than humeral median suture 

Inguinal broadly in contact with 
tbunoral on ventral i)lane of plus 
tron, i.e., conspicmuis in ventral 
view 



<un h<>‘)i((ri<i rdinp;!! cm1. //, Ihuiu-i mI : /, fi'inoral. 
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Each of these characters shows variation and therefore re¬ 
quires comment: 

Color. The color of the carapace is very strikingly distinct in 
most speidmens of th(' two species, and, so far as I know, is in¬ 
variably diagnostic in juveniles. However, a few of the older 
dcnticulata may show a strongly contrasting pattern of orange 
and dark brown not unlike the black and yellow of carhouaria: 
the colors, however, are duller and the light areolae wider and 
less sharply bounded. 

Prefrontal and frontal scales. These differences will hold in 
most specimens but not in all. Some tendency to a break-up of 
the frontal occurs in a few carhonaria; while the converse 
tendency to a nearly entire frontal is present in some denticu- 
lata. 

Dcntieidate margin in juveniles. This is a very consistent 
character in spite of the fact that, examined under magnifica¬ 
tion, hatchlings of carhonaria show faint traces of the denticula- 
tions so characteristic of its sibling. 

Concentric grooving of carapace shields. A character often but 
not invariably useful. 

Gular scutes encroaching on entoplastron or not. So far as 
it has been possible to check, a consistent ehai*aeter. 

Dorsal surfaces of gular scutes suhdivided or not. Only sta¬ 
tistically useful. 

IIunieral/femoral ratio. Usually a very good character, but a 
few carhonaria have the femoral and humeral subequal. 

Inguinal-femoral relationship. An excellent diagnostic char¬ 
acter if attention is paid to the precise relationship. In both 
carhonaria and dcnticulata the inguinal sente is rather triangu¬ 
lar, not narrowed antcroposteriorly as in the two other species 
of neotropical tortoises, ehilensis and elephant opus. In dentieu- 
lata, however, the scute is smaller than in carhonaria and not at 
all conspicuous in direct ventral view. There may be in dentieu- 
lata a relatively l)road contact with the femoral but this is on 
the edge of the plastron at the inguinal, not as in carhonaria on 
tlie main ventral plane of the plastron. To see the inguinal- 
femoral contact clearly in denlieulata it is necessary to turn the 
animal to the sid(‘ to examine th(‘ ])lastral edge. In carhonaria 
the broad contact of inguinal and femoral is best seen in straight 
ventral view. 
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Two characters not tabulated may he si^niifii'ant : 

1. Size, Specimens of Troni eastern Pern (Bassler 

collection, American jMnseiun) are the larg’est South American 
tortoises I have seen. A]\IN11 58084 has a carajiace leno-tli of 
()7»] mm. and A^lXll 58085 is hut litth' smaller (6)17 mm.). Xo 
carhouaria appi’oaeh this size, thon»-h both species of northern 
South America are lai'j’er than c]nl(nsis, the tliird s])ecies in 
southern South America. 

2. Carapace shape. Both species tend to have parallel-sided 
shells. However, carhouaria appear on the average to have nar¬ 
rower shells, often in faet indented midlaterally to give a dumb¬ 
bell shape in dorsal view. Dcniieulata may have moi*e rounded 
contours. There is, however, much variability. 

Many of the South American tortoises in collections have no 
or very poor data. It is therefore difficult to get a precise id(‘a of 
the geogi’aphie relationshi])s of the two species. J list below in 
parallel columns the most precise localities that I have been able 
to obtain for specimens examined by me. 


dentwulata 

Colombia 


Dept. Caquetd: 

8. of Florencia 
Alorelia 


Dept, Meta: 
Villavieeuc'io 

Venezuela 


carhonaria 

Colombia 

Dept, Ailantico: 
Cieiiega de Guajaro 
Puerto Bello 

Dept, Antiopuia : 

Golfo de Uraba 


Dept. Cundina marca : 
W. of Honda 

Dept. Magdalena: 

Rio E‘rio 
Totumal 


Venezuela 

Barillas State: 

Barillas 
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diHlivnltita (coiit.) 

carhonarid (i-ont.) 

Caraboho State: 

Maracay 

Monayas State: 

.Iiuuiipa Kiver near Caripito 
Territorio do Ama::onas: 

foothills Mt. Dueda 

no state: 

Orinoco Re«ion 

Rio Apnre 
lais Testigos 

Trinidad 


British Guiana 

British Guiana 

I )einerara 

Kssequibo River nr. Onara 
(70 miles from Oeorgetown) 

Essequi])o Kiver 

Ivainakiisa 

Kartabo 

Oho ^rtii. 

Surinam 

Kamakusa 

head of Riipononi River 

Surinam 

‘ ‘ lharaniaribo ’ ^ 

Cottica 


French Guiana 


‘ ‘ ('ayenne^ ^ 

Peru 

Jfcpt. Junin: 

Atalaya 


]/(pt, Loreto: 

Alto Rio Risqni 

Iqnitos 

Rm-allpa 

Ivio I’^eayali 
bio Aapo 

Varinacoelia 


Brasil 

Brasil 

, / mazonas State: 

Laj»o Alidxo (Thayer lOxped.) 

Laji'o .Jaiinari (Thayc'r Kxpe<l.) 

Ala nans 

Rio Xe^ro 

Amazonas State: 

Alanaus 

Villa Ibdla ('I'hayer lOxped.) 
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(h ntirulatii (oon(.) 

Rio Jiirua 
Tefo 

Puni Stab : 

Ik'lom (= “Panl'O 

Fordlaiulia 

Maranhdo State: 

C'liatao, Rio Giirupi 

(ioias State: 

Aiiapolis 


Kspiritn Santo State: 
Rio Doce 


.state uukiunvn 

Fia (W. James—Tliayer Fxjied.) 
Xeberos (Brit. ]\Ins. purcdi. 
Higgins) 

Bolivia 


l>ept. Pando: 

Baraeea, Rio ]\Iadidi 

Dept. Santa Cruz: 
Fortin ('anada Larga 


vurUtfuuria (font.) 


Para Stai( : 

Belem (— “J'ara”) 

Fordlaiidia 

Sao Platens 

Marmihdo State: 

Barra do Corda, Rio ^learini 

Golds State: 

Barra do Rio 8ao Domingo 
Cana Brava 

Ma 10 G rosso State : 

Maraenjn 

Miranda 

Xioac 


Itio Dranea Prov.: 

between Freehal and IJmao 
on Rio Snrnnni 

Distrito Federal: 

Reereio de Ikindeirantes, 

8. of Rio de Janeiro 


Bolivia 

Dept. Cliaeo: 


Dept. Santa Cruz: 

San Jose <le Chi(initos 

Paraguay 

Asuncion 
Rio Paraguay 
Ybabopo 
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It is easily seen that the localities, more restricted than state 
or depai'tment. From wlii(-h both species are currimtly recoi-ded, 
are few. Even in these cases it is doubtful whether tln^ two 
species have been taken together in any literal sense: it may w(‘ll 
be that these })lace names are merely central points foi* lar^-e 
collecting- areas. 

However, the localities for the two forms are so intei-woven 
and the forms themselves so distinct that any inten-pretation 
except that of species distinction ai)p(‘ars difticnlt. In any event, 
the biological situation is an cxti*emely interesting- one, and it 
would be worthwhile to have precise information on their 
habitats and habits. X"o (hdailed information of this sort is at 
present available. Dr. P. E. Vanzolini comnumts on the Bi-a- 
silian localities as follows : 

^‘Some are in deep forest, sonu* in the cerrado. 1 have collected 
the beast in the cen-ado area (Barra do (lorda), Init it was in 
small wooded si)ots or g-alhn-y forests. Our ('astern (loias s])eci- 
niens are in the same case — in the Blaser collection are several 
typical foi-est foi-nis. I flew over the area on ])ui'pose and fonnd 
out that there ai-e (piite extensive wooded ai-eas. 

Loealitirs in undonhtrdljj forested areas: All in Amazonas and 
Pai-a, Phatao, Hio Doce, Peci*eio dos Bandeirantes. 

Localities where 1 k}iow there is for sior at hast (jallerij forest: 
Evei-y single other! 

Incidentally, in Maranhao (Barra do Corda) several of my 
specimens were caught in dens (tei-ribly damp and muddy) but 
not by myself. The habit is known by all thered' 

It is interesting that in eastern Peru only doitieuJata is 
known. This was rej)orted already by Sclater in 1871 (p. 744) 
from observations by E. Bartlett. The situation in Amazonian 
Colombia appears similar. By (-ontrast, only earbonaria is known 
from northern Colombia, Paraguay and soutln'rn Brasil (Bio 
de Janeiro). 

J have thus far used tin' names dentieulaia and earbonaria 
without justifying this ])i'ocednre. A f(‘w comnn'nts on tin' 
nomenclatui-e are r('(pured. 

Testudo d( ntienlata was (b‘S(-i-il)ed by Eiinnu'us in tin' 12th 
edition of the tsijstona Xatura (176()) on the basis of a spc'ci- 
men in tin' ^lus(‘nm de (b'cr. The bi-ief descri])tion wonld not 
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suH'km^ for iliccit ion if Sc'lioc'prf lind not ])n))lisli(Ml in 1792 
a fi<»’ur(‘ of a sjXH'iinon which may well he th(‘ oiK' hy 

Ijininnms. Atx'ordinu' to S(dio(‘j)rf (j). 140), th(‘ iMnscnim do (Omo- 
had had not oik' hnt two sjxx'inums, oix' of w}ii(4i, at tlu^ tiim* 
of Selux‘j)ff\s w’ritin<>', was located in Stockholm and 1h(‘ otlno’ 
in r])sala. TIk' latter sixx'iimni is that tl^in-ed hy Scho(‘|)lf (in 
color, in sonx' editions). Sclxx'pff eoin})ar('s this sjxxdimm car(‘- 
fully with Linnaens' (h'scription and ('onsidco's it to he Lininunis’ 
tyj)(‘: Andersson (1900), re-(‘xaininin<:>' the sp(‘ciinen, has aj^Teed 
with Sehoe]3ff. 

Schoeptf's figure (plate 28), in spite of a certain enidity, is 
nnqiiestioiiably the species here called dcniicuUiia. The denticu- 
lations that gave the sj)eci(\s its name are eh'arly shown and the 
eoloiaxl editions show the characteristic yellow brown of juveniles 
of this species. Thus thei'c can be no donbt about the name of 
this form. 

The next name pr()])osed was Tesiudo fabidafa Walbanm 
1782. No figure exists, but the description of the coloi* of the 
shell as ‘‘castaiieo et sulphuiTo’’ in the Latin text (p. 122), or 
“castanien brauner iind hellgelber Farbe” in the (bn-man text 
(p. 75), sufticiently identifies this as the brown form and thus 
a synonym of dodiadafa Linnaens. 

Tesiudo iesseUata Schneider 1792 is the next naiiK' available. 
It is, howev(‘r, a composite, based partly on an ohbn* descri]>tion 
which has always been cited in the synonymy of carhonavia and 
partly on a description and figure wdiit'h as clearly aj)i)ly to 
dfiiiicifhda. Schneider's detailed description is taken from the 
figu]‘e and it is Ijest to assign his }jroi)osed name to this conc(‘pt 
and thus to the synonymy of drnficulafa. 

Four names Avere ])roposed by Spix (1824), all illnsli*ated by 
adequate figures. Three — herodrs, sculpfa, and cafjado — are 
clearly (littering sizes and minoi* color vari(4i(‘s of the broAvn 
tortoise of northern South America. The fourth — carbovaria 

is clearly the lilack and yellow species of this paper. 

The adjoining jilates of .^culpfa and carboiuina show, in addi¬ 
tion to the ditfei'cnce in coloration (here at its most extreme 
because an essentially nnicolor young deniicuUda is pi(dur(xl'), 
the eharacteristie differences in humeral-femoral ratio and in the 
relation of inguinal to femoral. (Uirbouaria S]nx is nnmistakably 
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lli(* name to !)(' a|)|)li(‘(l to the* stM'ond s|)e('i(‘s in iioi'llunai South 
Ameriea. 

7'. hoid Wa^hn* 1820 is a lat(*r name and eannot distnr)) tli(‘ 
nomenelatni‘(‘ lun-e ad()])ted. AVajiler's ])lat(‘ (dearly identifies 
liis s])(*ei(‘s as carhouavid. Onee a^'ain tln^ ])]a(dv and ytdlow of 
tli(‘ doi'sal slndl is ^V(dl shown and on ])lastron tl](‘ diagnostie 
linm(‘ral-fen]oraI i-atio and in^aiinal ])attei'n. 

Otlier X(‘otropi('al Sj)e(des 

Th(* tortoisc^s of South Aimndea and the (lalapa^'os form a 
natin*al ^-ronp for wliicdi th(‘ snh^-eiins Chdonoidis of tlie ^enns 
(U()ch<loiK ^ may ])(‘ emi)loyod. Tlier(‘ are four livin<>' s})(^eies: 

(drovhdouv (hnfiruhifa Linnaeus, (r. ciU'honaria S])ix, (i. cliil- 
ensis (Jray, (L d( phnuiopus Harlan. 

The following key will aid in tin* sei)aration of th(*s(‘ s])('eies: 

1. Dorsal coloi' nnifovu] ))rown or Idack, or brown witli vaguely l)Oun(lc(l 
orange art'olae. llnn)(‘ra] imMlian suture longer than femoral - 

Dorsal color black and yi'llow, the areolae bright ytdlow sharply de- 
lin(’ated. Femoral metlian suture longer than humeral. 

(i. carhoiKiria 8i>ix. 

Xorthern South America south to Ihiraguay ami 
l?io de .laneii ‘0 Imt not Amazonian Derm 

H. Inguinal udrroir anteropost(‘riorly with a (‘Onspi’cuous contact with 
the femoral. Sin'll rounded elli])tical in adults, not d(‘nticnlate in 

hatchlings .3 

Inguinal smaller, more triangular, not conspicuously in rontact with 
femoral in straight ventral view. Shell elongate (dliptiral in adults, 
denlii'ulate in hateddings. (P dcnlicuhiia Linnatms. 

Xorthern South Ameiii'a except northern Colombia, 
south to Bolivia but not Paraguay, and to Fspiritu 
Santo but not Bio de Janeiro. 

3. Size small (to L'3() mm.). Cular legion bifid, shell margin snl>serrat(‘. 
C. cliilcusi.s dray. 

Paragiuiy, S. Brasil and X. Argentina. 

Size giant (to more than 1 in.), dular region trum-atc', shell margin 
('lit ire. C. elephant op us Harlan, 
dalapagos Islands. 

1 t'or the use of (leovhetanc ralln'r than TesluUo s<‘(‘ Lov<‘ri<Vi:c and Williams, 
lU.lT, vv, 21 1-2IP. 



elephontopus chilensib 
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Fig. 2. Plastra of G, eJepliantopus and G, chilc7isis compared. 
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